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EXECUTIVE SUMMARY

Prepared byavid C. Caroffino and Nathan T. Barton

This document outlines the status of Lake Except in a few casestatistical catctatage
Trout and Lake Whitefish stocks in the 1836 (SCAA) models have been developed for each
Treaty (hereafter A Tr e anagagemenwvunit where the provisidne of (e e a t
Lakes as assessed by t hRecrée®mpld. ESmates feomithe SGAA madesd s

(Decree) Modeling Subcommittee (MSCjhe are sedin projection models that incorporate the
mainpurpose®f this report ar¢o 1) describe the mortality target and adlcation rules of the Decree
status of eaclmanagedstock in the context of to calculate modelecommended yield limits for

establishing harvest limits according to the terms  these units. Annual mortality rate targets for Lake
of the Decrep and 2) document important Trout are either 40 or 45%, depending on the area,
technical changes inthe stock assessment and a 65% annual mortality target has been

process. For more 4idepth technicabetail on established for Lake Whitefish, dahgh a
stockassessment structure, see the22@drsion complementary rule reduces mortality below the
of this report available at target rate ifthe spawning potential ratio (SPR)
https://www.michigan.gov/documents/dnr/2012 falls below 0.2. Mvdelderivedyield limits, along
StatusStocksReport_ 403608 7.pdf with the actualyield and effort limitsfor 2019,

are provided in Table.1
Table 1.2019 yield and effort limits

Management Model-generated yield  Actual yield Gill net limit
Species Lake unit limit (Ib) limit (Ib) (ft)
Lake Superior MI-5 114,224 144,678 NA
Trout MI-6 215,808 215,808 2,971,000
MI-7 140,323 146,993 9,480,000
Huron MH-1 358,201 TBD TBD
MH-2 280,136 190,110 NA
Michigan MM-123 503,089 630,000 7,893,000
MM -4 130,326 171,500 1,023,000
MM -5 112,212 112,212 290,000
MM -67 194,677 195,683 NA
Lake Superior WFS04 118,000 118,000 NA
Whitefish WFS-05 201,700 201,700 NA
WFS-06 NA 174,300 NA
WFS-07 571,000 571,000 NA
WFS-08 87,000 221,025 NA
Huron North Huron 446,000 379,900 NA
WFH-05 394,000 394,000 NA
Michigan WFM-01 2,177,000 2,177,000 NA
WFM-02 985,000 271,725 NA
WFM-03 988,000 600,300 NA
WFM-04 460,000 320,400 NA
WFM-05 352,200 264,150 NA
WFM-06 171,000 125,000 NA
WFM-07 NA 250,000 NA
WFM-08 768,000 500,000 NA



https://www.michigan.gov/documents/dnr/2012StatusStocksReport_403608_7.pdf
https://www.michigan.gov/documents/dnr/2012StatusStocksReport_403608_7.pdf

In instances where the actual yield limit for
Lake Troutor sharedallocation Lake Whitefish
unit (WFS04, WFS05, WFM-01, WFM-06 and
WFM-08) differs from modebenerated yield
limit, a brief explanation is provided below. For
nonsharedallocation whitefish units, where the
tribes have exclusive commercial fishing
opportunities, harvest regulation dalines
(HRGS), as established by the Chippelitawa
Resource Authority (CORA), serve as final yield
limits - these may differ from the model
generated limits. SCAA models for Lake
Whitefish are on a ongear lag, so estimates
reported here are derivedfn data through 201
Estimates from SCAA models for Lake Trout are
derived from data through 281

Lake Trout

In Lake Superior, lean Lake Trout are self
sustaining, and the SCAA models and target
mortality rates apply to these wild fish in three
managerant areas (Mb, MI-6, and Mi7).
There has been no effort to construct an
assessment model for Lake Trout in unit-8I
due to its status as a deferred area. UnH5MI
spans waters in both 1836 and 1842 Treaty areas
- to date, commercial harvest of LakeoUit from
unit MI-5 has occurred exclusively in 1842
Treaty waters.

Biomass inthe modeled Lake Superior units
has been stable for nearly two decades. Recent
patterns in recruitment, however, have begun to
deviate. In MiI5, the 2013year class of Lake
Trout appears to be nearly as large as any
produced in the last 25 years. Conversely, in Ml
6, the 2013and 2014year classes are estimated
to be the 25% higher than any other year in the
modeled time series. These year classes are
present in the fishergnd in independent survey
catches, but their absolute magnitude will be
refined in the coming assessment years. If the
year classes are as strong as presently predicted,
growth rates have the potential to be impacted.
Yield in Lake Superior is well belowstablished
limits and mortality is approximately 30%. Sea
lampreyinduced mortality (SLIM) remains the
largest source of mortality in all three of the
modeled units.

Wild Lake Trout continue to recruit to the
adult stock in Lake Huron arall cohortssince
2006 have had more wild fish than hatchery fish
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recruit to the adult population. Presently, the
proportion of wild fish exceeds 50% in all three
data sources (recreational, commercial, survey)
and is about 60% overall. A chanigethe data
used formodeling the stock occurred in 2019,
which had large impacts on estimated recruitment
and stock size. There is a fall spawning survey
conducted within the Drummond Island refuge,
and age composition datéeinale only,but not
catch rates) from that surwyehad been used
within the stock assessment model in prior years.
In the most recent 5 years, it was discovered that
data from a smalnesh gill net set off the
spawning reef during the fall survey was also
being included By fitting the age compositions
from this survey data, the model was greatly
inflating estimates of recruitment The MSC
determined that this data sourskould not be
included in the assessment model, and it was
removed. Age compositions without a
corresponding catch rate can be peafatic, and
catch rates from fall spawning survegan be
biased. The survey was also conducted in a
refuge, where no fishing could occuand the
single site likely would not represent
characteristics of an entire stock that spans more
than one millionhectares. Removing this data
sourcefrom the assessmemodel reduced the
estimates of recruitment and scaled stock size
substantially lower. Estimates of mortality for
this stock remain low (27%) but are higher than
what had been estimated in the prior two years
(22%). Recruitment estimatdsave been scaled
downward between 25 and 60% over the past
decade, resulting in biomasstimates slowly
declining by 20% from a peak in 2010. Estimates
of stock size are still high with approximately one
million pounds of spawning stock biomass
present in the modeled unit. h& MSC had
documentedtoncerns over the magnitude of the
estimated stock in the most recent two years, as
well as the low rates of mortality. The present
assessment retains a low rating, as transitions
from a stock based on hatchery fish to one based
on wild fish are difficult to monitor; however, the
comfort level with the scaling has increasets
of this writing, 20D harvest limits for MH1 were
in their final stages of negotiation by the
Executive Council

The Lake Michigan Lake Trout SCAA
models apply only to stocked fishlthough viid



fish are becoming more abundantpiartsof the
lakeand will likely be assessed in the futurds

a whole, Lake Trout recovery in Lake Michigan
is behind that of the othéakes. In the northern
portion of the lake (unit MML23), mortality has
been high, averaging 53% over the modeled time
series. Commercial mortality has often been the
highest source; however, SLIM exceeded 0.20 for
12 consecutive years during the 2000nsent
Decree. Since 2014, SLIM has been at or below
0.10, but overall mortality still exceeds the 40%
target.

In MM-4, mortality has only been below the
target rate once in the modeled time series.
Consistent and high levels of stocking have
allowed the population to persist without
substantial reductions in spawning stock biomass
over the recent 15 year#\s in the north, SLIM
has declined, and it is presently at the lowest
levels in the time seriesRecreational fishing
mortality exceeded commeati mortality in
2018, and the recreational fishery exceeded its
harvest limit to the point of a penalty in 2018.
2009 amendment to the Decree establishes base
harvest limits in this unit, and it includes a
transfer provision tthat
limit by the amount that the state remained below
its harvest limit the prior year.

Mortality rates in units MM5 and MM67
are below target and natural mortality is the
largest individual source of mortality in these
units however, this parameter wants further
review in future years.The commercial fishery
did not operate in MM during 2018, and all
harvest was from the state recreational fishery.
Projecting a harvest limit from the assessment
model resulted in higher values than were
included inthe 2009 stipulation for MM5. This
is the first time this occurred since 2012. In MM
67 the recreational fishery has harvested more
fish in recent years, likely in response to lower
populations of Chinooksalmon Recreational
yield increased td69k Ib in 2018, the highest
level since 2001The @mmercial fisheryn MM -

67 has largely been absent since 204lthough

26 trapnet lifts in 2018 produced 724 Ib of Lake
Trout After increases in the early 2000s, the
spawning stock biomass of Lake TtauMM-67

has largely remained stable over the past decade.

TheConsentDe c r e e 0 s forlirhitg r u |
harvest limit changes from the prior year was
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implemented irMI-5, MI-7, MH-2, andMM-67
for fishing year 2019

Lake Whitefish

Lake Whitefish poputions aresupported by
natural reproductiothroughout the Treatgeded
waters and projected harvest limits are allocated
to CORA and, where applicable, Stdteensed
commercial fisheries. The assessment model for
Lake Superior unit WF86 has not beempdated
since the mid2000s due to the small fishery and
a lack of commercial monitoring data. There has
been no attempt to fit an assessment model for
Lake Michigan unit WFMO7, where no harvest
has occurred in the past five years. No
information is prowed for these units in the
section that follows. Lake Superior unit WHB8
spans waters in both 1836 and 1842 Treaty areas
T most of the commercial harvest of Lake
Whitefish occurs in the latter. In contrast to Lake
Trout mortality rates referenced in theeceding
section, mortality rates that follow are for the age
class most vulnerable to fisheries.

Lake Whitefish populations in Lake Superior
are among the most stable in 1836 Treaty waters,

primarily r as aas eesult MO RAré sconkistentv e s

recruitment relative a lakes Michigan and
Huron. Fishery yields in western Lake Superior
Treaty units (WF9D4 and WFS5) have
generally remained in the 8MOK I|b range
throughout the Decree and recent fishing
mortality rates on the most vulnerable age class
have been below .8 y!. Estimated annual
mortality (average across agesyas nearly
identical (33%), and well below target, in these
units during 201I. Fishery catch rates are
generally stable in these uniathoughpatterns

in adult biomasare presently dissimilar. While
the adult population in WF85 remains stable, a
very large year class of whitefish produced in
1998 in WFS04 is working its way out of the
fishery and adult population, leading to declines.
Recruitment has been stablacgthat peak and
declines in biomass should subside in the coming
years. In eastern Lake Superior (WHY and
WFS08), fisheries are moreintense, and
mortality is higher. Yields from WF87 have
ranged between 46800K Ib since 2010 and
fishing mortaliyy has increased during this period.
The 20T estimate was >6.y?! on the most
vulnerable age class. Yields had been similarly



consistent, though lower in scale, in adjacent
WFS-08 during 2012015, buin 2016and 2017
yield exceeded 75K Ib in backto-back yeardor

the first time in the modeled time serie&nnual
mortality during these yeaeeraged 8%. It is
possible that nuances in sampling data were
responsible for the model estimating values of
that magnitude; however, mortality on the
whitefishstock in WFS08 is of great conceand
hasexceeded the target rate. Fishery monitoring
data suggegiotential strong year classes in each
of the eastern units (2010and 2012 year
classes), which are buffering the high mortality
and reducing negativeainds in biomassFurther
monitoring in future years will reveal how strong
these year classes may be.

In northern Lake Huron Treaty waters
(WFH-01 thru WFHO04), dramatic declines in
recruitment that commenced in the early 2000s
and substantial searhprey and fishing mortality
have combined to drive Lake Whitefish stocks
down to their lowest levels since the late 1970s.
This area produced an average of 1.71M Ib of
yield during the 1990s, and as recently as 2006,
yield exceeded 1M Ib. RoughllK Ib of
whitefish were harvested from northern Lake
Huron in 20¥ and catch rates are approximately
10% of those observed during the peak of the
fishery. The latest version of the assessment
suggests that annual mortality has exceeded the
65% target througmuch of the moded time
series although in recent years, mortality is
below target. The model also suggests that
recruitment has increaséu the past four years
resulting in a slight increase in biomass of
whitefish.The fishery in the adjacent unWgEH-

05) has declined to a point where minimal
biosampling occurs resulting in an unstable
model, lacking sufficient data to estimate
population parameters. Trends in biomass and sea
lamprey mortality are similar, and should the
population increase to a mviwhere the fishery
becomes viable, increasing monitoring will allow
for model estimates of key parameters. Tmap
effort was only 108 lifts in 2017, a time series
low.

Lake Whitefish recruitment patterns in
northern Lake Michigan (WFMN1 thru WFM
04) are fairly synchronous and similar to those in
Lake Huron, with similarly predictable
consequences: declining abundance, fishery
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yields and catch rates. Less th8A0k Ib of
whitefish were harvested in these four northern
units combined during 201 the lavest yield
since the late 1970s.Unlike northern Lake
Huron, recruitment has not showsigns of
increasing, nor have declines in biomass ceased.
These declines have occurred despite mortality
rates remaining well below the target rate of 65%
Recruitmen patterns in unit WFM5 are
similar to those in the norttand although some
strong year classes have been produced, an
overall pattern of decline followed the peak in
1997. Bomass declines have been mutie to
increased growth and low overall fisgin
mortality through timeHarvest was less than 30k
Ib in this unit in 2017. Total mortality was
estimated to be only 22% in this unit over the past
7 years. Similarly low mortality rates were
estimated in unit WFMD6, but here recruitment
patterns sugge the presence of a stro2g03
year class, which was not as evident in the
northern unitsYield of whitefish from WFMO06
in 2017 wasonly 13k Ib. Two year classes appear
to be continuing to carry the fishery in WF08,
those being fish produced 1998 and 2003.
Recruitment and biomass have declined sharply
since the late 2000s and the fishery is made up of
very few fish younger than age 1Bishery yield
and catch rates hawoth increasedsince 2014,
but those are likely due to changes in catchabilit
not an increasing stock. Total mortality in WFM
08 was only 25% and has been less than 30% for
more than a decade, signaling why the fishery has
been able to continue to harvest the 19&&d
2003year classes. The TFC recommended
continuance of the anditional constant catch
policy for units WFMO06 and WFMO08 in 208,
with harvest limits consistent with the reduced
levels established during 2017.

Technical Changes

Information in this section is generally
reserved for technical changes that were
implemented across multiple assessments. The
individual unit summaries provideletail on
major structuralchangesor assumptionghat
affect a particular assessment; for thémson,
certain individual unit summaries provide more
detail than others.




Natural Mortality estimation in Lake Whitefish
assessments

In 2018, the MSC began exploring alternative
ways for estimating Lake Whitefish natural
mortality (M). A subgroup s charged with
conducting a thorough literature review and
providing justification for a uniform method of
estimating this population parameter. As that
work has continued, some assessments for fishing
year 2019 included larger standard deviations
aroundthe Pauly (1980) prior fok, and others
used a value of 0.20 féd. The MSCcontinues
to discuss a path forward fothe 2020
assessments.

Effective Sample Size

In both the Lake Trout and Lake Whitefish
assessments, the model fit to the age
compositiongs impacted by theffective sample
size (ESS) provided. For example E®Sof 100
would provide the model with more freedom to
deviate when fittingthe age comgpsitions
compared to an ES& 200. TheESShas been
set for each agdata source (commercial by
gear typesurvey, and recreationa3equal to the
number of actual samples taken in a given year,
up to a maximum (traditionally 100 or 200).
Typically, the raw number of samples collected
exceeded the maximum ESS, meaning the
weighting of the age compositions was equal
between years, evehthe number of samples or

the number of trips sampled were substantially
different. Published literature has suggested that
sampling during fishersmnonitoring efforts and
even fisheryindependent surveys is not truly
random, but fish tend to cluster withose of
similar size or age, leading to substantial
autocorrelation in the biodata collected from
sampling a given trip. Methods have been
derived to minimize that autocorrelation and
provide a better means of evaluating the quality
(and independence) the age composition data
collected each year from each source (see
Truesdell et al. 2016). For the 2019 assessments,
the ESS was estimated outside of the assessment
models usingmiterative linear modehpproach
which provided a proportional adjustmieo the
vector of the number of samples collected for
each data source in each year. This reduced
vector was used to weight the age compositions
and resulted in ESS values substantially lower
than had been previously used. isTlkthange
altered model fitin some cases, and in some
management units it altered the scaling of
recruitment and overall biomass (WBS and
MI-5, for example). This approashiggests that
maximizing the number of trips sampled is
preferred over maximizing the number of
samples citected per trip. Thse methods will be
used moving forward to collect and fage
composition data.



MANAGEMENT UNIT DESC RIPTIONS

The Great Lakes are divided into spatially
explicit management units, whicliffer for Lake
Trout and Lake Whitefish. The provisions of the
2000 Consent Decree apply to each of the
individual management units either partially or
wholly contained within the 1836 Treatgded
(Treaty) waters of the Great Lakes. What follows
are desriptions of the nine Lake Trout
management unit§Figure 1) and 15 Lake
Whitefish management units (Figure 2) that are
assessed by the Modeling Subcommittee, with an
emphasis on major physical features and
landmarks. Table 2 provides area estimates for
eah management unit as derived from spatial
analysis of available shapefile layers in
ArcGl SE (ESRI) .

Lake TroutManagement Units

MI-5: Lake trout management unit Nl
extends from Pine River Point (west of Big Bay)
to Laughing Fish Point (east of Marquette). This
management unit includes Stannard Rock, an
offshore shoal about2 km north of Marquette,
and is in both the 183&%0,000 haand 1842
Treaty waters 124,000 ha The 1836 Treaty
area extends east from the nesthuth line
established by the western boundaries of grids
1130, 1230, 1330, 1430, and 1530. This unit has
a wide bathymetric range with depths bey2i8
m.

MI-6: Lake trout management unit Ml
extends from Laughing Fish Point (east of
Marquette) to Au Sable Point (east of Munising).
This management unit includes Big Reef, an
offshore reef complex abo@2 kmnortheast of
Munising. This management unit contains the
deepest waters of Lake Superior with soundings
deeper thad00 m

MI-7: Lake trout management unit Ml
extends from Au Sable Point (west of Grand
Marais) to Little Lake Harbor (east of Grand
Marais). This management unit has complex
bathymetry with many lacustrine ridges,
trenches, and slopes.

MH-12: Lake troutassessment unit MH#2
comprises Lake Huron statistical districts MH
and MH2 and includes biological data from
adjacent Ontario quota management arehs#4

2, and 43. MH-1 is located in nohern Lake

Huron and extends from the Mackinac Bridge
south to the border between grids 607 and. 608
The management unit has a wide bathymetric

range with areas in grids 407 and 408 as deep as

130 m This statistical districtlies completely
within 1836 Treaty waters On the Michigan
shore thiglistrict encompasses the ports of Saint
Ignace, Mackinaw City, Cheboygan, Hammond
Bay, and Rogers City. The St. Marys River,
connecting Lakes Superior and Huron, flows into
Lake Huron in grid 306. The majorityf Lake
Hur onds hi st or liakea Trbuy
spawning reefs and shoals are located in-MH
The Drummond Island Refuge is located in grids
307, the northern % of grid 407, and Michigan
waters of grids 308, 408, 409, and 410, and covers
72,000 heof 1836 Treaty waters. Retention of
Lake Troutin therefuge is prohibited. Statistical
district MH-2 lies directly to the south of Mii
and includesoth 1836 Treaty waters and Ron
treaty waters, divided by ME line running near
the tip of T h u n d e r NorBhaPpibt €0 the
international border. The Michigan ports of
Presque Isle and Alpena are contained in this
statistical district MH-2 also has a wide
bathymetric rangewith areas in grids 714 and
814 deeper tha®10 m. District MH-2 contains a
limited number of historically important
nearshore Lake Trogpawning reefs and shoals.
These reefs are located near Middle Island

al ong Thu iNath and BoathPoists.
Six Fathom Banka large offshore reef complex,
bisects districts MF2 and MH3. A portion of
the Six Fathom Bank Refugedsntained in unit
MH-2, coveringthe eastern half of grid 913 grid
914 and Michigan waters of grid 91Retention

of Lake Trout is prohibited in the refuge
Canadian waters adjacent to the refuge are a
commercially protected area where commercial
fishers are prohibited from fishing in waters
shallower than 40 fathoms.

MM-123: Management unit MML23 is
made up of statistical districts Mi¥, MM-2 and
MM-3and@compasses
northern Lake Michigan and northern Green Bay.
Water depths in the northern portion of the unit
are generally less th@3 m. In southern portions

mp o
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of the unit, depths can be greater tHa0 m
Most of the historically irportant Lake Trout
spawning reefs in Lake Michigan are located in
MM-123. The unit contains many islands
including the Beaver Island complex (Beaver,
Hat, Garden, Whiskey, Trout, High and Squaw
Islands), North and South Fox Islands, and Gull
Island in Lale Michigan. Another series of
islands form a line separating Green Bay from
Lake Michigan; these include Little Guill,
Gravely, St. Martins, Big and Little Summer and
Poverty Islands. Except for the southern-baé

of MM-1 in Green Bay, this managemenmitus
entirely in 1836 Treaty waters, and contains a
Lake Troutr e f uge. The
nearly233,000 hand occupies the southern % of
grids 313 and 314, grids 413, 414, 81%, the
northwest quarter of grid 517, grid 613, and the
northern ¥2of grid 614. Retention of lake trout
by sport or commercial fisheries is prohibited in
the refuge. Both commercial and subsistence
gill-net fishing are prohibited in the refuge, while
commercial trapnet operations are permitted to
harvestLake Whitefish

MM-4: Lake trout management unit M¥
encompasses the Grand Traverse Bay region of
Lake Michigan. There are two islands in this
management unit, Bellow and Marion Island. A
large peninsula bisects the southern half of the
bay. For the most part watdepths in the bay
range up t@5 m.However, waters on either side
of the peninsula are much deeper, rangint34
min the west arm ant95 min the east arm. This
management unit is entirely in 1836 Treaty
waters. There are no refuge areas allocated,
however commercial fishing is prohibited in the
southern most portion of the bay (grids 915 and
916). Based on estimates from historical
commercial catch rates only a small amount of
Lake Troutspawning habitat is located in the
management unit.

MM -5: Lake trout management unit Mblis
located in eastern central Lake Michigan and
corresponds to the MM statistical district. This
area constitutes an area of high use by both Tribal

Anor

deepest waters and largest dudfs in Lake
Michigan occur in MM5. Water depths range to
250 mand for the most part are greater ti29
m. The entire area is in 1836 Treaty waters and
there are no refuges allocated within the
management unit. Only a small amount.ake
Trout spawninghabitat is located here, most of
which is located in the near shore zone and
around the North and South Manitou Islands.
MM -67:Lake trout management unit MgI7
is located in eastern central Lake Michigan,
comprisingstatistical districts MM6 and MM 7.
Th e area covers
Michigan from Arcadia to Holland, extending to
thehstate line bisestingitlye enildle of he lake. The
northern sectiowf the region (MM6) is deeper,
with depths up to 275 m, anddbaracterized by
greater slope #n the southern section (MF¥).
For the most part, water depths in MMare less
than122 m There are no islands or structures in
southern treaty waters, and there is littizke
Trout spawning habitatwith the exception of
offshore deepwater spawning reefs located
within the midlake refuge. The southern treaty
management unit is not entirely comprised of
1836 waters the northern section (MMN) is
entirely treaty ceded territory while only the
northern twothirds of the southern section (MM
7) is withinthe 1836treaty territory. A total of
179,000 hdn the unit are outside treaty waters.
A line running parallel to the northern side of the
Grand River (located approximately %1 of the way
through gids in the 1900 series) out to the state
line in the middle of the lake delineates the
southern boundary dfhe 1836 Teatyareain the
unit. Management unit MM7 contains a
portion of the midake Lake Troutrefuge, which
comprises 850 square miles dfet unit (grids
1606, 1607, 1706, 1707, 1806, 1807, 1906 and
1907). It is illegal for recreational, commercial
and subsistence fishers to rethake Troutwhen
fishing in the refuge area. Giflet fishing (both
commercial and subsistence) is prohibitedhie
refuge, State and Triballicensed commercial
trap-net operations are permitted to fish in the

and State interest3.he unitincludedi ¢ h i g a n@fage; however, the retention béke Troutis

waters of Lake Michiga from Arcadia north to

the tip of the Leelanau Peninsula, extending to the
state line bisecting the middle of the lake. There
are two islands in this management unit, the
North and South Manitou Islands. Some of the
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prohibited.

Lake Whitefish Management Units
WFS04: Lake whitefish unit WFD4 is
located in Lake Superigrear Marquettaoughly

Mi chi ganos



between Big Bay and Laughing Fish Point. Near
shoreline features of this zone include many
points, bays, islands, and -flowing rivers.
Habitat suitable fot.ake Whitefishgrowth and
reproduction is associated with many of these
features. This unit holds waters both within and
outside the 1836 Treaty area. Based partly on the
number of statistical grids on either side of the
1836 treaty line and partly on established
protocol for a similar situation withake Trout
70% of WFS04 is considered to be in 1836
waters.

WESO05: The WFS05 Lake Whitefish
management unit extends approximately from
Laughing Point to Au Sable Point in Michigan
waters of Lake Superior. Several bays (Shelter
Bay, Au Train Bay, South Bay, and Trout Bay)
ard islands (Au Train Island, Wood Island,
Williams Island, and Grand Island) are prominent
in this area, providing substrate and depth
contours suitable focake Whitefishhabitat and
spawning. Different whitefish stocks exist
within this unit, includinga smaller, slower
growing stock identified in Munising (South)
Bay.

WES06: The Grand Marais stock dfake
Whitefishis probably one of the smallest in the
1836 ceded waters, certainly the smallest in terms
of harvest levels in Lake Superior waters. There
are typically only small aggregations of spawning
Lake Whitefishin WFS-06, based on anecdotal
information from commercial fishers that have
regularly fished WF®6 throughout the year.

WESQ07: WFS-07 is located in the Whitefish
Bay area of Lake Superior. There is a substantial
commercial fishery in adjacent Canadian
management unit 33WFS-07 contains a single,
large stock of whitefish that spawns in the
southwest portion of Whitefish Bay.

WES-08: WFS-08 is located in the southeast
portion of Whitefish Bay, Lake Superior. WFS
08 is spatially the smallest of the management
units in the 1836 ceded waters of Lake Superior.
A substantial commercial fishery targeting
whitefish also exists in gacent Canadian
management units 33 and 34. It is thought that
four reproductively isolated stocks of whitefish
contribute to the commercial fishery in WHBES8.
There are two spawning areas in W& a
probable contributing spawning population in
Canadianwaters of management unit, 36 well
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as contributions from spawning fish in WiB3
directly west of WF)8.

Northern Huron (WFH-01 thru WFHO04):.
Management unit WFH1 is located in the
northwest portionof the main basin of Lake
Huron. Management unitWVFH-02 is located
along the northern shore of the main basin of
Lake Huron. Much of WFHD2 is deeper thadb
m and maximum depth is slightly more th@@

m. WFH-02 is a small unit made up of only three
statistical grids. The unit has an irregular
shoreine with many small, rocky points, small
bays, and scattered bouldekanagement unit
WFH-03 is small and encompasses only the area
around Drummond Island. Bake Troutrefuge

is located along the south shore of Drummond
Island where largenesh giltlnet fishing is
prohibited and retention dfke Troutby trapnet
fisheries is prohibited. The south side of WFH
03 is deep with much of the water exceedibg

m in depth whereas the north and west sides of
Drummond Island are relatively shallow. WFH
03 corains six statisticagrids WFH-04 is the
largest whitefish management unit in the 1836
Treaty waters of Lake Huron. Spawning
concentrations of whitefish are scattered
throughout the unit with concentrations being
found from Cheboygan to Hammond Bay.

WEFH-05: WFH-05extendsrom Presque Isle
south to the southern end of grids &% in US
waters and includes some waters of Lake Huron
that lie outside the 1836 Treaty waters. \W&%
containsmultiple spawning aggregates, most of
which are likely associatedith the numerous
islands (Crooked, Gull, Middle, Sugar and
Thunder Bay) or small embayments that are
found in the southern part of the unit

WEM-01: Lake whitefish management unit
WFM-01 is located in the 1836 Treaty waters of
northern Green Bay. Pronant features of this
area include two large bays (Big and Little Bay
de Noc), numerous small embayments, several
islands (including St. Martins Island, Poverty
Island, Summer Island, Little Summer Island,
Round Island, Snake Island, and St. Vital Island),
as well as various shoal areas (Gravelly Island
Shoals, Drisco Shoal, North Drisco Shoal,
Minneapolis Shoal, Corona Shoal, Eleven Foot
Shoal, Peninsula Point Shoal, Big Bay de Noc
Shoal, Ripley Shoal, and shoals associated with
many of the islands listecbave). Little Bay de




Noc is the embayment delineated by statistical
grid 306. Shallow waters characterize the
northern end and nearshore areas, but there is a
12- to 30-m deep channel that runs the length of
the bay. Rivers that flow into Little Bay ddoc
include the Whitefish, Rapid, Tacoosh, Days,
Escanaba, and Ford. Big Bay de Noc is a larger
embaymentelineated by statistical grids 308 and
309. Big Bay de Noc is relatively shallow twit
over half the area less tha)-th deep and a
maximum depth o21 m Rivers that empty into
Big Bay de Noc include the Big, Little, Ogontz,
Sturgeon, Fishdam, and Little Fishdan©nly
grids 308, 309, 407 and 408 are entirely within
1836 Treaty waters

WEM-02: WFM-02 is located in the
northwest portion of Lake Michan. The only
known spawning population of whitefish in the
management unit is located in Portage Bay; this
population is not as abundant as other stocks in
Lake Michigan. Many of the whitefish inhabiting
WFM-02 move into the unit from adjacent units.

WEM-03: WFM-03 is located in northern
Lake Michigan. The unit extends from the Straits
of Mackina west to Seul Choix Point and is
bounded on the south by Beaver Island and a
complex of shoals and islands surrounding it.
Nearly the entire nit is shallow wéer less than
27 mdeep.

WEM-04: WFM-04 is located in central
northern Lake Michigan and contains a very
diverse range of habitat. The Beaver Island
archipelago, which consists of eight named
islands, is the dominant feature of the unit. These
islands, located mainly along the northedge of
the unit, are associated with a large, rocky reef
complex that extends about 15 miles west from
Waugoshance Point near the northwestern tip of
Mi chi gandés Lower Penins
complex is shallow, ranging fro@ to 9-m deep.
Many smaller submerged reefs extend from the
northern reef complex to the south, running along
the east and west sides of Beaver Islarid, 245
ha landmass that bisects the unit. These latter
reefs are surrounded by deep water.

WEM-05: Management unit WFMN5
encompasses the area from Little Traverse Bay
through Grand Traverse Bay and offshore waters
of Lake Michigan north and west of the Leelanau
Peninsula. Much of WFM5 contains water
greater than 8@n deep,including both the east
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and west arms of Grandiraverse Bay. The
deepest parts of WFNI5 exceed. 83 m both in

the offshore waters west of the Leelanau
Peninsula, as well as within the east arm of Grand
Traverse Bay. Several small shallow reef areas
are located in the offshore waters, and theemis
extensive shallow water area associated with the
Fox Islands. Seventeen statistical grids make up
WFM-05. Much of the offshore waters of WFM
05 are part of the northern Lake Michigaake
Troutrefuge.

WEM-06: Lake whitefish management unit
WFM-06 is bcated in 1836 Treaty waters west of
the Leelanau Peninsula from about Cathead Point
south to Arcadia. These waters of Lake Michigan
include Good Harbor Bay, Sleeping Bear Bay,
and Platte Bay. Two large islands, North
Manitou and South Manitou, are coimed in this
management zone, as are three large shoal areas
including North Manitou Shoal, Pyramid Point
Shoal, and Sleeping Bear Shoal. Major rivers
flowing into WFM-06 include the Platte and the
Betsie. Betsie Lake is a drowned river mouth
formed whee the Betsie River flows into Lake
Michigan. Except for areas near shore or around
the islands, most ahe waters in WFMD6 are
deep (greater than 8@). Bays, islands, and shoal
areas offer the best habitat fbake Whitefish
spawning in this managentesrea.

WEM-07: Lake whitefish management unit
WFM-07 is located within the 1836 Treaty Ceded
Waters of eastern central Lake Michigan from
Arcadia in the north to just south of Stony Lake,
and west to the Michigan/Wisconsin state line
bisecting the middl of the lake. Thid ake
Whitefishmanagement unit includes part or all of
grids 11071111, 12071211, 13061310, 1406
1410, 15061510 and 1604609. There are

severl. inflow$ roms thenBigr Mahistee, nLittle e e f

Manistee, Big Sable, Pere Marquette, and
Pentwagr Rivers, and drowned river mouths at
Manistee Lake, Pere Marquette Lake, and
Pentwater Lake.

WEM-08: Management unit WFMS is the
Lake Michigan whitefish zonthat extends from
Montague south past Port Sheldmnly those
waters north of the Grand Rivie within 1836
Treaty waters Apart from the shorelineand
inflows from the White, Muskegon, and Grand
Rivers, and drowned river mouths at White Lake,
Muskegon Lake, Mona Lake, and Pigeon Lake,



this area has few other distinguishing features
relevant © Lake Whitefish biology. Depth
gradients west from shore are relatively gradual,
but most of the waters in WH@8 are 61m deep

or deeper.
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Figure 1.Lake Trout Management Units. Slagldenote units subject to provisions of the 2000
Consent Decree. Like shading indicates where statistical districts have been combined into a
single management unit for stock assessment purdogbe case of Lake Hung outlined areas
adjacent to statistical districts MHand MH2 denote where fishery data from Ontario waters
are included in the stock assessment for Lake HiNorstock assessment hagbeleveloped

for Lake Superior nit MI-8.
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Figure 2. Lake Whitefish Management Units. Shgdlenote units subject to provisions of the
2000 Consent Decree. Like shading indicates where units have been combined into a single
management area for stock assessment purpblestock assessmemiodelhas been

developed for Lak&lichiganunit WFM-07 and the stock assessment model for Lake Superior
unit WFS06 has not been populated since 2006 due to a paucity of available data
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Table 2. Surface area estimates for Lake Trout and Lake Whitefish management units associated
with 1836 waters of the Great Lakes.

Species Lake Manigﬁment Total Area (ha) Area<=80m (ha)
Lake Trout Superior MI-5 374,100 117,000
MI-6 803,300 105,100
MI-7 459,300 157,800
Huron MH-12 1,073,800 563,000
OH-1* 353,800 196,300
Michigan MM-123 1,293,200 910,200
MM -4 66,100 50,200
MM -5 548,000 125,400
MM-67 1,155,500 270,200
Lake Whitefish Superior WFS-04 396,300 116,800
WFS-05 730,000 96,400
WFS-06 416,900 123,200
WFS-07 239,200 148,800
WFS-08 78,200 70,400
Huron North Huron 677,300 385,700
WFH-05 262,700 86,300
Michigan WFM-01 190,700 190,700
WFM-02 293,000 146,800
WFM-03 200,500 200,500
WFM-04 259,200 228,900
WFM-05 366,100 174,100
WFM-06 475,300 116,600
WFM-07 643,800 117,800
WFM-08 656,800 145,700

*Ontario statistical district OH. presented as a surrogate for the three Ontario-quatagement
areas (41, 42 and 43) included in the NorttCentral Lake HuroiiMH-12) model
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STATUS OF LAKE TROUT POPULATION S

Lake Superior
MI -5 (Marquette)

Shawn Sitar

Commercnal and recreational lake trout yield MI-5
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Mortality rates for lake trout ages 6-11 in MI5
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Parametée? Value
BaseSSBR 4.611b
Current SSBR 1551b
Target SSBR 0.361b
Current SPR 0.34

M 017y*
F, Commercial 2016-2018) 0.0Ly?
F, Recreational20162018 0.04y?
Sea Lamprey Mort20152017) 0.05y?
Z (2018) 027y*
Recommendedimit 114,224b
Actual Limit 144.678b
Model Rating Medium

(1) For thistableand all subsequent tabl@s this
section mortality ratesepresentiverage for Lake
Troutages 611.

NotableStockDynamics and Model Changes:

Since 2007, théake Troutpopulation has
remained stabland mortality is well below
the target level Although increasing the
past three vyears, ea lampreyinduced
mortality has declineétom the high levels
observed from 19992009. Commercial
fishery data were ngirovidedfor 2018 it
wasthusassumedo beequal to 2017 The
harvest limit decline®3% from 2018as a
result ofthe population estimate rescaling
from using animproved approach to
weighting age compositions.



MI -6 (Munising)

Shawn Sitar

Commercial and recreational lake trout yield MI-6
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Mortality rates for lake trout ages 6-11 in MI6
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Parameter Value
Base SSBR 4.361b
Current SSBR 1151b
Target SSBR 0.%61b
Current SPR 0.27
M 017y?
F, Commercial 20162018) 0.03y?
F, RecreationalZ016-2018) 0.02y?
Sea Lamprey Mort20152017) 0.11y?
Z(2018) 0.33y?
Recommendedimit 215,807 Ib
Actual Limit 215,807b
Model Rating High

NotableStockDynamics and Model Changes:
After declines in the late 1990s and a period
of relative stability from 2004 to 2012,
population abundance has increased in recent
years due to surges in recruitmer8ea
lamprey remain the primary source of
mortality, outside of natural causes. Yield
remains higher than the time series average,
but it is not approaching calculated harvest
limits. Total annual mortality for age-51
lake trout averaged 28% in the last three
years. The 201%arvest limit for MI-6
increased by 10% from last year due twerg
increases in abundanc&he model was also
updated with an improved approach to
weighting age compositions from each data
source.




MI -7 (Grand Marais) Shawn Sitar

Commercial and recreational lake trout yield MI-7
1 @ Commercial O Recreational
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NotableStockDynamics and Model Changes:
This model was imrotation status fo2019
and the harvest limivas projected based on
2018 model estimates of abundance and
recruitment with updated fishing and sea
lamprey mortality ratesThe limits declined

by 19% because ofower estimates of
abundance driven byower estimates of
recruitment in the last model and increases in
sea lamprey induced mortality
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Lake Huron
MH -1 and MH-2 (Northern and North-central Lake Huron) Ji He

Yield of lake trout in MH-12
@ Commercial O Recreational
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Parameter Value
BaseSSBR 29.491b
Current SSBR 5.031b
Target SSBR n/a*
Estimated lake trout spawning biomass Current SPR 0.17
1,400 M 0.09y?
1,200 F, Commercial 20162018) 0.14y*
5 1,000 F, Recreational016-2018) 0.06y?
g a0 Sea Lamprey Mort20152017) 0.02y*
T oo Z(2018) 0.31y?!
) 200 | Recommendedimit 638,337b
s 00 | Actual Limit N/A
ol Model Rating Low
Targe: SSBR in ML RL.571b and 1 MH2 ¢ 152,091
NotableStockDynamics and Model Changes:
In both 2017 and 2018 the MSC noted
uncertainty with the scaling of population
. Number of age-3 recruits size and mortality rates in the r_10rthe_rn L_ake
100 | Huron Lake Trout model. An investigation
250 | during fall 2018 uncovered ongrimary
3 300 reason why. &l survey age compositions
< 250 | had been included in the assessment model
E,'m- since 2011. Afteextensivediscussion and
ER analysis, it was determined that the fall data
& 122 were misleading and uninformative
o beginning with the 2014 data year. The MSC
LSS FSES S S S F ST 0 decided to removehe fall data from the

assessment model (and informed the TFC as
suchin fall 2018). This resulted in a rescaling
of recruitment, primarily in the last 6 years,
and higher estimates of mortality, leading to
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